Introduction
Sustainable development is a versatile and dynamic concept, which should primarily be regarded as a transformation process, closely related to local needs, conditions and priorities (Mészáros, 2007) . H. Daly argues that sustainable development is nothing else than achieving permanent social welfare without overburdening the ecological carrying capacity of our environment (Daly, 1991) . There has been a generally accepted view that sustainable development is based on three basic pillars, namely on environmental, economic and social pillars. As for Hungarian experts, Csete (2005) , Bulla et al. (2006) and Magda (2010 Magda ( , 2013 have dealt with these dimensions of sustainability in depth. The Global Sustainable Competitiveness Index (GSCI) calculated by SolAbility (2016) ranks 180 countries against 109 quantitative sustainability indicators grouped in 5 pillars: natural capital, resource intensity, social capital, intellectual capital, and governance capital. The importance of the environmental pillar (natural capital, resource intensity) comes from the fact that environment and ecosystems are inevitably necessary for our survival and meeting our needs in the long run. Producing food is impossible without the vital elements, i.e. water and soil; there is no life without oxygen; therefore, environment is a vital prerequisite for all of us. For the definition of the concept it cannot be disregarded that the natural resources are finite (Schumacher, 1989; Hardin, 1993; Daly, 1996; Meadows et al., 2004; Speth, 2008; Magda, 2012) . Human consumption had already exceeded the acceptable limits by the end of the 20th century. The three pillars of sustainability, their intertwining and interdependence presume problem solving beyond geographical and institutional boundaries (Daly, 1990 quoted by Lisányi, 2011 . Daly (1990) who is an ecological economist defines sustainable development as follows: "Sustainable development means to achieve infinite social welfare without expanding beyond the ecological carrying capacity. Growth means that we are getting bigger and development means that we are getting better."
On the basis of a comprehensive database the present paper analyses the aspects of farming practices in the agricultural sector of the EU-28 countries in terms of sustainability.
Analysing sustainability of agricultural practices in the EU member countries
The regional NUTS-2 breakdown spreadsheets of Eurostat provide information about outputs and input use, added value producing ability as well as the environmental impacts of agriculture. In case of some countries -Slovenia, the Czech Republic and Belgium -the Eurostat data had to be complemented with data published by national statistical offices in accordance with the statistical nomenclature of the European Union because -for unknown reasons -the inevitable information regarding these countries was not included in the tables compiled by Eurostat.
Out of the variables describing agricultural land use and farm structure, the parameters involved in the examination included the ratio of area utilized for agricultural activities at regional level and the total area of a statistical region (1); ratio of arable land within the area utilized for agricultural purposes; (2) average farm size (3) and proportion of farms operating on more than 100 hectares (4). These variables can essentially describe the size of the area and the farm estate structure used by the local agriculture within the given NUTS-2 region.
The volume of livestock production activities can be measured at regional level by calculating the livestock density per 100 hectare parameter (5) while the value creating capacity of agriculture, the efficiency of resource utilization and the sustainability of farming can be measured with help of the following variables: produced added value in the percentage of gross output (6), added value produced by using one euro external non-renewable input (7) and intensity of soil erosion per hectare caused by water (8).
In terms of agricultural inputs, arable land can be regarded as one of the most important as well as renewable resources. It is essential to consider, however, that the soil layer is more of a conditionally renewable resource, which requires that proper agricultural practices are in place. Farming, which is inappropriate from the aspect of preserving the fertility of soil, will lead to deterioration of soil structure, decreasing nutrient providing capacity and soil erosion caused by water and wind. While soil structure or poor nutrient supply can be relatively easily improved under the current technological conditions, the negative impacts of thinning topsoil can affect the efficiency of agricultural production for several decades or even a century, thus deteriorating the standard of living of future generations. Considering the aforementioned, one of the main elements of examining sustainability in agricultural practices should be the examination of applied cultivation
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Considering temperature, length of the vegetation period and precipitation, the pace of soil formation in agricultural areas of the European Union is 0.25-1.5 mm/year. The former data are typical in the areas with the most adverse conditions (cold and/or dry), while the latter describes the most advantaged, warm areas, where there is enough precipitation throughout the year. The estimated annual new soil layer formation in most parts of agricultural areas is 0.5-1.0 mm/year (FAO, 2017) .
On the basis of the above, there are altogether 65 statistical regions within the European Union which can be classified as regions with considerable or severe soil erosion issues. Due to inappropriate agricultural practices, the pace of soil erosion in these regions reaches or surpasses the regeneration ability of soils which means sustainability risks in the agricultural sector for several decades or even centuries ahead.
More than three quarters of regions with considerable or severe soil erosion can be found in the Southern Europe. There are 20 regions with this issue in Italy, 9 regions in Spain, 10 regions in Greece, 5 regions in Southern France, 3 regions in Portugal, 1 region on the Croatian seaside and 1 region in Malta. Soil erosion is also very intensive in lands of six mountainous areas of Austria and in Slovenia. There are 4 similar regions in the United Kingdom in the rainy and mountainous Wales and Scotland. Regarding the Eastern and the Central Europe, there are areas moderately or heavily affected by soil erosion in the Southern Danubia in Hungary, in the Little Poland and in 3 regions in the central and the northern part of Romania.
The average annual degree of soil erosion in the 177 regions which are not listed above is typically below the limit set by the natural regeneration ability of soils, therefore from this aspect the agricultural activities in these regions do not endanger fertility of soils in the long run.
The population density in the area (9) can be considered as an independent factor from the local agricultural activity, though affecting it, primarily with an impact on the scarcity of land as a resource. Since there is almost a thousandfold difference between the population density in the most and the least densely populated areas of the European Union, it is worth classifying the regions according to this natural logarithm -ln (population density).
The external, non-renewable agricultural inputs include the value of energy consumption per hectare, fertilizer use, pesticides and additional technical investments (machinery and facilities). These inputs are used by modern agriculture in great volumes, but it is unable to produce them and, therefore, these are characterized as external. It is important to note that major part of these inputs -including energy consumption or the conditions of producing the required quantity of fertilizers -come from nonrenewable sources. The intensity of agricultural activities and the sustainability of farming practice can be characterized by a parameter, namely the value which can be created on a given area with the use of one euro of external input. The higher is the created added value compared to the external inputs used, the more favourable evaluation can be given to the farming practice of the given region in terms of sustainability.
The presented data are available at NUTS-2 regional level for 2013; the only exception is the estimated degree of soil erosion per hectare, which was put in the Eurostat spreadsheet as the result of a survey carried out in the whole area of the European Union in 2012. The data on the added value, gross output and external inputs from 2013 are missing in case of some member countries; therefore, the data from either 2012 Zachar (1982) , EUROSTAT (2017) or 2014 were consistently used for specifying the ratios on additional bases.
Cluster analysis at regional level
By dividing the 28 countries of the European Union into 242 statistical regions, K-means cluster analysis helped to examine the regional differences between the applied agricultural practices and the sustainability aspects. The statistical regions were divided into 6 separate clusters: the first main group included the basically extensive regions, which produce low value per hectare and use only a few external inputs. On the basis of the available data, more than a half of the regions in the EU-28 belong here. These regions can be described with low population density in European terms and duality in the field of agricultural farm structure: the territorial share of large-scale farms operating on more than a 100-hectare area is almost 50%, but due to the large number of private farms which operate on a few hectares, the average farm size is only around 24 hectares ( Table 2 ). The ratio of arable land within the area used for agricultural purposes is 57.6%, the other area is grassland and, to a smaller extent, there is also land used for horticultural production. The low input use, almost 50% of added value producing ability and the very favourable 2.64 € added value per one euro of external input slightly contradicts to the fact that the average degree of soil erosion is the highest in this area within the 6 clusters. This latter is related to the fact that most of the regions of the Southern European countries, which are affected by severe soil erosion due to inappropriate agricultural practices but deal with less intensive farming, belong to this main group.
The second main group includes 55 regions, which can be characterized with semi-intensive farming. These regions are marked by higher population density; relative dominance of livestock sector; almost twice as big, more than 40-hectare farm size, but weaker added value producing capacity compared to the external inputs utilized and the gross output.
The third group is formed by those regionsaltogether 45 regions -where almost exclusively large-scale field crop production is conducted. The average farm size is more than 120 hectares; the share of farms with more than 100 hectares is 84.4% from the cultivated areas. The livestock density is low and the population density is similar to that of the second group.
The fourth, fifth and sixth main groups consist of 8-4-2 regions, which can be described with intensive and extremely intensive farming.
Most of these regions can be found in Belgium and the Netherlands, but Lombardi in Italy and Catalonia in Spain within the Southern Europe also belong here. One of the features of regions dealing with intensive farming is high population density, which makes arable land very scarce as a resource and thus very expensive within a region. The high land price per hectare results into the situation when the primary way of developing agricultural enterprises is not territorial expansion but rather the growth of farming intensity. There are less large-scale farms in the regions dealing with intensive farming, and the livestock density is very high. The external input use is outstanding compared to other regions, especially the value of energy, fertilizer and pesticide inputs per hectare. The intensive areas, however, are not able to produce significantly greater value by using one euro of external input than the regions using intensive farming practices. This leads to the conclusion that local conditions play greater role in the development of intensive farming practices all over Europe than economic considerations, e.g. higher efficiency in utilizing resources and higher added value producing capacity.
Both in regional and national comparisons, there is a significant exponential correlationcharacterized with 64.8% and 65.4% determination -between the added value producing capacity measured in relation to agricultural gross output and the added value created by using one euro of external input. The added value in the percentage of gross output is extremely low in those regions, which belong to the cluster 3 and deal with field crop production in large-scale farming structure, while in the 
Conclusions
The European Union (formerly the European Community) has encouraged wider and more comprehensive definition of economic and social development for many decades. The technologies used in economic activities are more and more complex, and consequently the environmental and sustainability related risks, as well as the transnational, global challenges have been increasing in almost all the sectors (Gordos and Bartha, 2002) . The agricultural sector utilises one of the most important natural resources, arable land, and it can be regarded as a sector of strategic importance in all the countries from the aspect of food supply safety. As it was indicated above, arable land is a renewable resource, but this favourable feature of land can prevail only in case of properly selected cultivation methods and farming practice. The current productivity of farming depends on -besides land assets -a number of external inputs, e.g. energy, fertilizers, pesticides, etc., which are mostly produced from non-renewable sources, therefore, their efficient use is a key issue in terms of sustainability.
The regions of Europe can be divided into different separate groups on the basis of the special features characterizing the agricultural production. On more than a half of the area of the European Union, a relatively extensive agricultural cultivation is going on, which can be regarded as advantageous in terms of sustainability due to the related low non-renewable input use, 45-50 per cent added value producing capacity and the 2.64 € added value per one euro of external input. It slightly contradicts to the fact that the exposure to soil erosion is the highest here because this includes most of the regions in the Southern European countries, where less intensive farming is pursued, although far from ideal farming practices in terms of preserving the fertile soil layer.
Field crop production is dominant in the East German provinces, the northern part of France, the Czech Republic and Slovakia, as well as the eastern part of the United Kingdom. The low added value producing capacity and the imbalance of relative weight of field crop production and livestock production may cause problems but the external input use per hectare will remain low.
One of the features of areas affected by intensive farming is high population density and, consequently, high land prices per hectare. The external input use is very high here compared to other regions, especially the value of energy, fertilizers and pesticide inputs per hectare. Compared to the regions dealing with extensive farming, the intensive areas are not able to produce significantly greater value with the use of one euro of external input in spite of the strong concentration of production. It can be presumed that the local land market -affected by high population density -is behind the intensive farming practice, and not some economic considerations or higher productivity, which could be achieved with these.
